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SECTION A 
Answer ALL SIX (6) questions 
Use a separate answer booklet for this section 
Suggested time 70 minutes 


QUESTION 1 (10 MINUTES) 


Explain the difference between stabilising and directional selection. What is required for natural 


selection to produce an evolutionary response? 


QUESTION 2 (10 MINUTES) 


Explain what an evolutionary tradeoff is and the importance of this concept in the evolution of life 


histories, including examples of life history tradeoffs. 


QUESTION 3 (10 MINUTES) 


Describe an observational study and a manipulative experiment to test the Good Genes Hypothesis in 
the case of male plumage in birds of paradise. Explain whether direct or indirect effects are being 


tested in each case. 


QUESTION 4 (10 MINUTES) 


What are the key diagnostic features under ‘Biological Species Concept’ and the ‘Phylogenetic 


Species Concept’? Describe two problems with each of these species concepts. 


QUESTION 5 (15 MINUTES) 


Describe the differences between allopatric, sympatric and parapatric speciation. Contrast the 


geographic and genetic contexts of each mode of speciation. 


QUESTION 6 (15 MINUTES) 


Biological introductions can stimulate evolution in both the introduced species and interacting native 
species. Describe the adaptive and non-adaptive mechanisms of evolution during species introductions 


and discuss the types of traits that tend to be selected for in introduced species. 
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SECTION B 
Answer ALL TWO (2) questions 
Use a separate answer booklet for this section 
Suggested time 20 minutes 


QUESTION 7 (10 minutes) 


Give two examples of narrow coevolution. Briefly describe how the species involved interact and 
what selective pressures they exert upon each other. 


QUESTION 8 (10 minutes) 


Using at least two examples, describe the mechanisms involved in (i) maintaining cooperative 
relationships between individuals and (ii) strategies for controlling cheaters. 
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SECTION C 
Answer all THREE (3) questions 
Use a separate answer booklet for this section 
Suggested time 30 minutes 


QUESTION 9 (12 minutes) 


Based on the following phylogenetic tree from Appelhans et al. (2014), answer all 6 parts of this 
question: 


Melicope sect. Pelea 


ral Melicope sect. Melicope 
(Borneo) 


other species of 
Melicope sect. Melicope «— M. sect. Melicope 


(Australia, New Guinea) sensu Hartley 
(2001) 
* <i Melicope sect. Lepta 
— Acronychia other species from 
the Austral Islands 


if Melicope sect. Vitiflorae 
M. balgooyi 9698 
M. balgooyi 9727 
M. lucida 
M. simplex 
M. ternata 
Sarcomelicope 
Melicope sect. Pelea (New Caledonia) 
Medicosma 


Tetractomia 
| Euodia (outgroup) 


Fig. 1. Phylogenetic placement of the newly described Melicope balgooyi Appelhans, W.L. Wagner & 
K.R. Wood is based on an analysis of combined chloroplast and nuclear data. 


Melicope sect. 
Melicope s.str. 


Source of figure: Appelhans, W.L. Wagner & K.R. Wood (2014): Melicope balgooyi , a new species 
and new record in Melicope section Melicope (Rutaceae) for the Austral Islands, 
PhytoKeys 39: 77-86, doi: 10.3897/phytokeys.39.769 1 


Question 9 continues on the next page 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


Acronychia is: 

a. Monophyletic 

b. Non-monophyletic 
Melicope is: 

a. Monophyletic 

b. Non-monophyletic 


At a minimum there are how many lineages of Melicope? 


a. | 
b. 3 
Ci. 35 
id. 


Melicope balgooyi is: 
a. Monophyletic 
b. Non-monophyletic 
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The estimate of phylogenetic relationships of Melicope balgooyi is sufficient evidence on which 


to base its status as a distinct species: 
a. Clearly, yes 
b. Clearly, no 


c. Maybe, as it depends on the bootstrap support uniting two samples on the tree 


d. Maybe, as it depends on whether there is corroborating evidence from other data 


sources 
The sister group of Sarcomelicope is: 
a. Melicope sect. Pelea 
b. M. ternata 
c. M. sect. Melicope s.str. 
d. M. sect. Melicope s.str. and M. sect. Vitiflorae 
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QUESTION 10 (10 minutes) 


Based on the following phylogenetic tree from Paterson et al. (2013), answer all 5 parts of this question: 


Outgroup 
oe Emperor (4. forster) 
King (A, patagonicns) 
Magellanic (S. mageifanicous) 
Little blue (E. nina) 
76 51 Adele (FP adelae } 
Gentoo (FP papa) 
Chinstrap (PF anfarctica } 
Black-footed (5S. demersus) 
Yellow-eyed (M4, anfipodes) 
Fiordland (E. pachyrhynchs) 
Snares (E. robustus) 
Erect-crested (E. sclater) 
Rockhopper (E. chrysocome) 
Macaroni (E, chrysolonus) 
65 Royal (E. schiegeli) 


Fig. 2. The single most parsimonious tree generated from behaviour and life history data with 15 out 


85 


of the 68 characters Dollo-coded for 15 penguin species and one outgroup. Bootstrap values (> 50%) 


are shown. 


Source of figure: Paterson AM, Wallis GP, Kennedy M, Gray RD (2013) Behavioural evolution in 
penguins does not reflect phylogeny. Cladistics 30: 1096-0031 (DOI: 10.1111/cla.12040) 


Question 10 continues on the next page 
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Question 10 continued. 


(a) The tree presented is: 
a. Completely unresolved 
b. Mostly supported 
c. Mostly unresolved 
d. Mostly unsupported 
(b) Reciprocal monophyly is seen between 
a. (Adelie, Gentoo) and (Chinstrap) 
b. (Adelie, Gentoo) and (Chinstrap, Black-footed, Yellow-eyed) 
c. (Chinstrap) and (Black-footed) 
d. (Gentoo) and (Chinstrap) 
(c) Sister group to Rockhopper is 
a. Erect-crested 
b. Macaroni 
c. Macaroni and Royal 
d. Royal 
(d) The most highly evolved species of penguin is 
a. Emperor 
b. Macaroni 
c. Royal 
d. None of the above 
(e) Bootstrap is a measure of 
a. Consistency 
b. Corroboration 
c. Rescaled consistency 


d. Support 
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QUESTION 11 (8 minutes) 
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Fig. 3. Map showing distribution of Fig. 4. Map showing distribution of 
Gymnoschoenus anceps (Western Australia, Xerochrysum bracteatum (circles). 
circles) and G. sphaerocephalus (south-eastern From http://avh.ala.org.au/ 30 July 2014. 
Australia, circles). From http://avh.ala.org.au/ 30 

July 2014. 


Describe and more importantly explain the patterns of distribution seen in both Gymnoschoenus and 
in Xerochrysum bracteatum in the context of historical biogeography. Discuss any commonalities in 
pattern and process, and indicate what is needed to test your explanations. 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


